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<400> 1 ^^fart-a ttttactagc tactcatatt 60 

gt gaagaaaa catatggtta tatoggctca Sttgctgcta ^ ^ ±2Q 

ggaagttacc aacttggtaa *»tcatatg ^cagca^ caaa L aac gatggatcaa 180 
tatattgatg atagcaaagg taaggcaaaa tcaaaatt ac tgaccaaggc 240 

atcagtgctg aagaaggcat ctctgctgaa cagatcg ag ^ fctatgatgcg 3 00 

tatgtgacct cacatggtga ccattatcat "ttacaatg gg S atcagacgtt 360 

attattagtg aagagttgtt ^tgacggat cctaa^" * caactatt a tgtttacctc 420 
atcaatgaaa tcttagacgg Lattgctga gcaagtagcc 480 

aagccaggta gcaagcgcaa aaacattcga -caaac cag taaagaa 540 

aaaggaacta aagaagctaa agaaaaaggt ttagctcwg ** cgatggc tat 600 

g aagttgcgg cagtcaatga ^ a /a g cttatttagt acctcatggt 660 

atttttagtc cgacagatat cattgatgat gtgagctagc tgctgcacaa 720 

aatcactatc attatattcc taaaaaggat "gtctcca g *J cccgaca cca 780 

g cctactgga gtcaaaaaca aggtcgaggt C fcgacgcctaa ccctgg acaa 840 

gC cccagccc caggtcgtag gaaagcccca a^cctgatg ^ 
ggtcatcagc cagataacgg tggctatcat cca *J ttaagga act tttagatcaa 960 

caaaacaaac accaaagaga tgagtttaaa ^aaaaacct t gg tfcttgaaccg 1020 

ctacaccgtc ttgatttgaa ataccgtcat ^aagaag atggg g fccat 1080 

actcaagtga tcaaatcaaa cgcttttggg tatgt^gc c gg g 1140 
attatcccaa gaagtcagtt atcacctctt ^at^at ta g fcaaagaagtg 1200 

gg ccaaactg aggacgatga ctcaggttca gatcactcaa 



aca catacct ttcttggtca ^catcaaa g^acggaa -gcttaga ™ 
tatgatacga gtgatgctta tgtttttagt gatttgga ga acttgaacaa 1380 

ggagttacag ctaaacacgg gtcaagctga tgagcttgct 1440 

tatgagttgg atgaggtcgc taactgggbg aW*aj g ^ &aaagtgagt 1500 

gctgctttgg atcaggaaca aggcaaagaa caaaag atgg caaggactat 1560 

cgcaaagtaa caaaagatgg taaagtgggc tatatgatg agaac taatg 1620 

ttctatgctc gtgatcaact tgatttgact cagattgcct ^ J gccacga ctt 1680 
cttaaagata agaaacatta ccgttatgac attgttgaca cag^ 174 
gctgtagatg tgtcaagtct gccgatgcat gctggtaa g gttga cgcgc 1800 

"tcgtttgtta tccctcatat tgatcatatc ^c^c g ggatatatgg 18 60 

ga tcagattg caacaatcaa Statgtgat* atgtt acgcc tcttgataaa 1920 

Ltaagccag ggcatgaaga gtcaggttcg ^cattcc J & aaaa gcccta 1980 

cgtgctggta tgccaaactg gcaaattatc cattctgctg J tgttt tggcc 2040 

gcagaaggtc gttttgcaac accagacggc tatattttcg tggcag ttca 2100 

Lagaaactt ttgtatggaa agatggctcc tttagcatcc tcaagagtta 2160 

ttgagaacca ttaataaatc tgatctatcc £ 0 ccaaaga aaagcaacag 2220 

ttggcaaaga aaaacgctgg tgatgctact gtaaagaag a agaaaaagaa 2280 

gC agataaga gcaatgaaaa ccaacagcca at agagcaac cctagaagat 2340 

"tcagatgact ttatagacag tttaccagac agtatctcat tttccaacca 2400 

catatcaatc aattagcaca aaaagcta* ^at c * caagaca ctt 2460 

gaaggtgtcc aattttataa taaaaatggt gaattggt 2478 
caacaaataa acccttaa 



<210> 2 
<211> 825 
<212> PRT 

<213> Streptococcus pyogenes 



<400> 2 . r1v Tv r He Gly Ser Val Ala Ala He Leu Leu 

Val Lys Lys Thr Tyr Gly Tyr lie y ^ 15 

• Tl . Glv Ser Tyr Gin Leu Gly Lys His His Met Gly Ser 
Ala Thr His He Gly Ser iyi 30 
20 25 

* rin He Ala Tyr He Asp Asp Ser Lys Gly Lys 
Ala Thr Lys Asp Asn Gin He Ala iy ^ 

35 40 
Ala Lys Ala Pro Lys Thr Asn Lys Thr Met Asp Gin He Ser Ala Glu 

Glu Gly He Ser Ala Glu Gin He Val Val Lys He Thr Asp Gin Gly 
65 

u . a Tvr His Phe Tyr Asn Gly Lys Val 
Tyr val Thr Ser His Gly Asp His Tyr His 95 



2 



n Tl. ser Glu Glu Leu Leu Met Thr Asp Pro Asn 
Pro Tyr Asp Ala He He Ser Glu G ^ 
100 

rin ser Asp Val He Asn Glu He Leu Asp Gly Tyr 
Tyr Arg Phe Lys Gin Ser Asp ^ 
115 

onrr- val Tvr Leu Lys Pro Gly Ser 
val He Lys Val Asn Gly Asn Tyr Tyr Val Tyr ^ 

130 135 

Tie Arc Thr Lys Gin Gin He Ala Glu Gin Val Ala 
Lys Arg Lys Asn He Arg Tnr uy 160 

150 

Z - «. - - - - - r/o Leu sla Gln val ». His 

165 

n m a val Asn Glu Ala Lys Arg Gin Gly 
Leu Ser Lys Glu Glu Val Ala Ala Val Asn 

180 

sm Glv Tyr He Phe Ser Pro Thr Asp He He 
Arg Tyr Thr Thr Asp Asp Gly Tyr ^ 

asp Ala Tyr Leu Val Pro His Gly Asn His Tyr His 
As p Asp Leu Gly Asp Ala iyr ^ 

210 2 

Glu Leu Ala Ala Ala Gin 



Tyr He Pro Lys Lys Asp Leu Ser Pro Ser 



240 

235 

230 
225 

rlT1 rlv Arg Gly Ala Arg Pro Ser Asp Tyr 
Ala Tyr Trp Ser Gin Lys Gin Gly Arg y ^ 
245 

*1* Pro Ala Pro Gly Arg Arg Lys Ala Pro He Pro 
Arg Pro Thr Pro Ala Pro Ala *r y 2?0 

260 

ma rin Pro Asp Asn Gly Gly 
Asp val Th, Pro »« Pro Gly Oln 01, Hx. «- J 

275 

aia ser Gin Asn Lys His 
„ l3 Pro Pro Arg Pro Asn Asp Ala faer ^ 
Tyr His Pro Ala Pro Pro * y 

o 295 

Gln 1 „ «. - «. - - - s Glu L ~ Leu MP - 

310 

305 

MU - «. - s - - - ~ ^ val Glu Glu Rsp s Leu 

Ile Phe Pro Z Oin V.! «. £ ~ - - - - - ~ 

340 



3 



_ tt 0 pro Arq Ser Gin Leu Ser 
val Pro His Gly Asp His Tyr His He He Pro ^ 

355 

™_ t^„ ala Glv Gin Thr Glu 
Pro Leu Glu «et 01. Leu Ala Asp «9 Tyr Leu Ala 

370 3 

* Ser Lys Pro Ser Asp Lys Glu Val 

Gly Ser Asp His Ser uys ^ QQ 

395 



390 



Asp Asp Asp Ser 

Z Hi3 ~ - - - - ~ £ Rla ~ Gly ws S MU 

405 

Ala Tyr Val Phe Ser Lys Glu 



Asp 



Gly Lys Pro Tyr Asp Thr Ser Asp 



420 



430 



Ivq ser G iy Val Thr Ala Lys His Gly Asp 
Ser lie His Ser Val Asp Lys Ser Gly ^ 

435 

m„ <-ln Tvr Glu Leu Asp 
v, Tvr He Gly Phe Gly Glu Leu Glu Gin Tyr 

His Phe His Tyr u-e i 460 

450 



Glu val Ala Asn Trp Val Lys Ala Lys Giy - 



Gly Gin Ala Asp Glu Leu Ala 



480 



465 

Ala Ala Leu Asp 



470 



Gln Glu Gin Gly Lys Glu Lys Pro Leu Phe Asp Thr 
85 490 
Ly s Lys V.1 ser Ar 9 Lys Val T hr Lys Asp Gly Lys Val Gly Tyr « 

500 

Tvr Phe Tyr Ala Arg Asp Gin Leu Asp 
Met Pro Lys Asp Gly Lys Asp Tyr Phe y ^ 

515 520 



Leu Thr Gin 
530 



U. Ala Phe Ala Glu Gin Glu Leu « Leu Lys Asp Lys 

53 5 



Lys His Tyr Arg Tyr Asp He Val Asp 



Thr Gly He Glu Pro Arg Leu 



545 



550 



555 



560 



c t«i Pro Met His Ala Gly Asn Ala Thr Tyr 
Ala Val Asp Val Ser Ser Leu Pro Met ^ ^ 



565 



570 



Mp Thr Giy ser Ser Ph. Val He Pro His ~ Asp His lie His val 

580 

mr, tip Ala Thr He Lys Tyr 
val Pro Tyr Ser Trp Leu Thr Arg Asp Gin He ^ 

595 



600 



4 



Tlo m.— ser Lys Pro Gly 
Val Met Gin His Pro Olu Val Arg Pro Asp II. Trp 

610 615 

o Val He Pro Asn Val Thr Pro Leu Asp Lys 
His Glu Glu Ser Gly Ser Val He Pro ^ g40 

6 2 5 

m mr, Tie lie His Ser Ala Glu Glu Val 
Arg Ala Gly Met Pro Asn Trp Gin lie lie ^ 

645 

,1, Glu Gly Arg Phe Ala Thr Pro Asp Gly Tyr He 
Gin Lys Ala Leu Ala Glu Gly Ar 9 670 

660 665 

Fhe taP « «, -p - - - «• - - «- r 5 Trp Lye Asp 

Gly ser le ser P» «. - - « - L eu « 9 - U. 

e rin Ala Glu Trp Gin Gin Ala Gin Glu Leu 
Asn Lys Ser Asp Leu Ser Gin Ala Glu P 72Q 

705 710 

x Asn Ala Gly Asp Ala Thr Asp Thr Asp Lys Pro Lys 
Leu Ala Lys Lys Asn Ala ory 73 5 

725 



t q er As n Glu Asn Gin Gin Pro Ser Glu 
Glu Lys Gin Gin Ala Asp Lys Ser Asn GX ^ 

740 

Glu Qlu olu L ys Glu Ser Asp Asp Phe lie Asp Ser Leu 
Ala Ser Lys Glu Glu u * 765 

755 760 

lffl Ara A i a Thr Leu Glu Asp His He Asn Gin 
Pro Asp Tyr Gly Leu Asp Arg Ala Tn 

70 775 

L e» L G1 n W - I- -P «° - £ - 

790 

785 

^■u, riu Leu Val Thr Tyr Asp 
Glu Gly Val Gin Phe Tyr Asn Lys Asn Gly Glu 

805 

lie Lys Thr Leu Gin Gin He Asn Pro 
820 825 



<210> 3 
<211> 2379 
<212> DNA 

<213> Streptococcus pyogenes 



5 



<400> 3 ^Tt-rtattat tatcatctca gttgactttg 60 

atgaaaacga aaaaagttat tattttagtt gjtctattgt atcacg taag 120 

atagcttgtc aatcacgagg taatggtaca tatcceatta J caagactcac 180 

ggaatgacgt caaacaaaat taaacegatt -aaaaagc. J caaagactca 240 

aaaggtgtgg cgggtgtcga "ttcctaca ^at^gg ttcgC atttt 300 

aaaatcttat caaaaacaga tcagggaatc ^gttg fctattccaaa agga gcaa g t 360 
attttttatg ccgatttaaa gggaagtcca "tgaata agtagC agat 420 

ttagctaagc cagctgttgc tcagcgagca S*agtcaag ^ fcttaggctac 480 

cctcatcacc attatgaatt taacccagcg ^tattgtgg J aggtcagaca 540 

acggttcgcc acgatgatca cttccttat attt^agt J tgtttcaaca 600 

caggcacaag ctaaacaggt tgctactegc ttgccac^ t tcaattta ac 660 

gctacagcta atggtattcc aggcttgcat "ccc cga tggtcact ta 720 

gg tcaaggta ttgttggggt aacaaaagac agtattttag ^ agatca atac 780 

catcctattt cttttgcgga ccttcgtcag ^ggctggg J gctatctgaa 840 
gat cccgcta aaaaagcaga aaagceagoa *a-ccca^ aaaaattggg gattgatcca 900 
cgtgaaaagg aataccaaga aaaattagct tatttgg g ccctca ccat 960 

tcaactatta aacgtgtgga aacacaagac ^aaacttg g gg tccagatcca ±Q2Q 
gaccacgcac acgtattgat gttatctgat -^aaatcg ga J taccttgcgt 108 0 
9 cat g ctattg agcatgcccg tgaattggaa aaacataag^ ttgg^gg ^ 
gccttagggt ttgatgaaga agtgattttg ^tatcgt * aacggttatc 1200 

ccattcccat caaatgaaaa agatccgaat atgrtg^aag acfcgttaccc l260 

aaacttgact tgggcagccg taaagatcct ttgcaacgta ^ tgttttg caa 1320 

aacttagaaa ctttaggaat tggctttaca ccaatcaaag tagatt tttg 1380 

tttaaaaaat t g aaacagtt ^taatgaca aaa*«gggg ^ agatattag t 1440 

gataatatgc cacagttaga aggcattgat atttcac tattgaagat 1500 

ttcttgagca aatataaaaa cttaactcta ta ttgagtaa caataagatt 1560 

attaggccgc ttggtcaatt accaaatctc aaattcctcg tgataa taat 1620 

tctgatttaa gcccactggc atcgttacat caattgcaag tgattt atca 1680 

ca g attacag atttaagccc tgtttctcat aaagaatcat tg gttaafcggtc 1?40 

agaaatgctg atgttgactt agcaacactt caagcaccca J atctagccta 180 0 

aatgatacca aggtttctca tttggatttc aagcaagta g cgtcattgtc I860 

tctattaacc gtgcgcaatt scaatctett *«g*«tg tfc 9 aaagacaa gca agggtca 1920 
agagtagaag cagaaggtaa ccaaattaaa 9 ta gaaggtgt taataatttt 1980 

cttactttct tggatgtgac aggcaaccag ttgacttctc tag gg ^ ^ 
acagcacttg acattttaag cgtgtctaaa «coaattaa g agcagacctt 2100 

cccaataaga cagttactaa cattgatatt -gtcataaca a^ ggtttaC gaa 2160 

aaa ttgaacg agcaacatat tccagaagcc attgcga ta aggcgaaa 2220 

ggttctatgg taggtaatgg aacagctgaa ^aaaagcag J* ctatgaagat 2280 
gaaagtgctc aagaagcatc ggaatcacat acgaccatga acatgaggat 2340 

gaagaaggtc atgctcacga gcacagagac aaagatgatc ^ 
"aaaatgaag ctaaagatga gcaaaaccat gctgactaa 



<210> 4 
<211> 792 
< 2 12> PRT 

<213> Streptococcus pyogenes 
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Gin Leu 



Val He He Leu Val Gly Leu Leu Leu Ser Ser 
10 

. t He Ala Cys Gin Ser Arg Gly Asn Gly Thr Tyr Pro 
Thr Leu He Axa v~y» 30 



<400> 4 

Met Lys Thr Lys Lys 
5 



20 



Ile w . ... <- «r « 9 ^ <*r - Tta « » ^ xi. 
Fro xx. Z - - - - - - ,y* oiy - «. 

50 55 

a <=r, riv Phe He Leu Thr Lys Asp Ser 
Gly val Asp Phe Pro Thr Asp Asp Gly Phe I 80 

65 70 

Lys He Leu Ser Lys Thr Asp Gin Gly 
85 

t,,„ riv ser Pro Phe Glu 
Phe He Phe Tyr Ala Asp Leu Lys Gly Ser ^ 



He val val Asp His Asp Gly 

95 



90 



His Ser His 



100 



105 



^ « XI. «o 31, ~ ~ - - - ™ S ^ ^ 

115 120 

,. ol Asr > Pro His His His 

Arg Ala Ala Ser in Gly Thr ser val Ala HP 

130 13 



Tyr 
145 



Glu Phe Asn Pro Ala Asp He 



Val Ala Glu Asp Ala Leu Gly Tyr 



150 



155 



160 



Thr Val Arg 



„• ov,~ His Tvr He Leu Lys Ser Ser Leu 
His Asp Asp His Phe His Tyr n 

170 



165 



Ser 



Gly Gin Thr Gin Ala Gin Ala Lys 
„~ 185 



Gin Val Ala Thr Arg Leu Pro 



190 



180 



Gin Thr Ser 
195 



val ser Thr Ala Thr Ala Asn Gly He Pro Gly 
Ser Leu Val ser » 



200 



» Phe Gin Phe Asn Gly Gin Gly He 

Leu His Phe Pro Thr Ser Asp Gly Phe 

210 215 

ser He Leu Val Asp His Asp Gly His Leu 
Val Gly Val Thr Lys Asp Ser He i,e 24Q 

230 

225 

Plv Glv Trp Ala His Val 
His Pro He Ser Phe Ala Asp Leu Arg Gin Gly Gly 

245 



250 



Gin Tyr Asp Pro Ala Lys Lys 



Ala Glu Lys Pro Ala Glu Thr 



Ala Asp Gin Tyr h* v — — - ^ 270 
His Gln Thr l - « S.r «. Olu ^ «*» £ - <U» ^ 

,. _ _ 280 

275 

m,, tip asd Pro Ser Thr He Lys 
L eu Ala Tyr Leu Ala Glu Lys Leu Oly He Asp P 

290 295 



Val Glu Thr Gin Asp Gly Lys Leu oxy - 



Gly Leu Glu Tyr Pro His His 



Arg val uxu n«- ~-*- - 320 

305 310 

ASP M . Hi. «t - « - - «u n. «y £ - 

325 



«4 B Ala He Glu His Ala Arg Glu Leu Glu Lys His 
He Pro Asp Pro His Ala lie ^ 35Q 

3 4 3 

Lys va! l -P - - « - .e U 0 ly ^ Z «u <*» Va! 

355 360 

* Xle Val Arg Thr His Asp Ala Pro Thr Pro Phe Pro Ser 
He Leu Asp He val Arg 

375 

370 

m,, T-rr> t,pu Ala Thr Val He 
Asn Glu Lys Asp Pro Asn Met Met Lys Glu Trp 

385 

rlv ser Arg Lys Asp Pro Leu Gin Arg Lys Gly Leu 
Lys Leu Asp Leu Gly Ser Arg uy * 415 
405 

se r M - «o » -» *» - - °» - ^ % 

420 * 

Lys Asp He Ser Fro vcix 445 
435 440 

Met Thr Lys Thr t*xy 460 
450 455 

n Tie Ser Gin Asn Asn Leu Lys Asp He Ser 

Gin Leu Glu Gly He Asp He Ser fai 480 

465 

» t o„ Thr Leu Val Ala Ala Ala Asp Asn 
Phe Leu Ser Lys Tyr Lys Asn Leu Thr Leu ^ 

485 

m„ rin Leu Pro Asn Leu Lys Phe 
Gly lie Glu Asp He Arg Pro Leu Gly Gin 

500 505 



8 



Ivq Tle Ser Asp Leu Ser Pro Leu Ala Ser 
L eu Val Leu Ser Asn Asn Lys lie P 525 

_ 520 
515 

Leu „ is «. - - - - - - - - - Gln 116 * ~ 

530 535 



Leu Ser Pro Val Ser His Lys Glu Ser Leu 
545 

, * t«, Ala Thr Leu Gin Ala Pro Lys Leu Glu 
Ar g Asn Ala Asp Val Asp Leu Ala Thr ^ 
565 

tr-i <! P r His Leu Asp Phe Leu Lys 
Thr Leu Met val Asn Asp Thr Lys Val Ser 

580 585 

* Leu Ser Ser Leu Ser He Asn Arg Ala Gin Leu Gin 
Asn Asn Pro Asn Leu Ser faer 605 

595 600 
Ser Leu Glu Gly J-J-e g2Q 

Glu Tiy Asn Gin xl. ^ Ser Leu Val Leu Lys Asp Lys Gin Gly Ser 
625 

* v»l Thr Gly Asn Gin Leu Thr Ser Leu Glu Gly 
Leu Thr Phe Leu Asp Val Thr Gly ^ 655 

645 

val Mn » - - « z Leu ser val ser - isn Gln 

660 665 

, on Tvq Thr Val Thr Asn He 
Leu Thr Asn Val Asn Leu Ser Lys Pro Asn Lys ^ 

675 680 

• * Asn lie Ser Leu Ala Asp Leu Lys Leu Asn Glu 
Asp He Ser His Asn Asn He ser 

690 695 

G1 „ His Xle M Glu - XX. - ^ » - "° ^ ~ ^ 

705 

, * riv Thr Ala Glu Glu Lys Ala Ala Met Ala 
Gly ser Met Val Gly Asn Gly Thr Ala <, ^ 

725 

n m n nu Ala Ser Glu Ser His Asp Tyr 
Thr Lys Ala Lys Glu Ser Ala Gin Glu ^ 

740 

• » His Thr Tyr Glu Asp Glu Glu 01, His M» His Glu His 

Asn His Asn His Thr iyi « r 7g5 

760 

755 



Thr Val Val Asp Leu Ser 



9 



Arg Asp Lys Asp Asp His Asp His Ola His Glu Asp Glu Asn Glu Ala 

nnc 780 

770 //3 



Lys Asp Glu Gin Asn His Ala Asp 
785 790 



<210> 5 
<211> 2469 
<212> DNA 

<213> Streptococcus agalactiae 
<400> 5 



gtgaagaaaa catatggtta tatcggctca gttgctgcta ttttactagc tactcatatt 6 
ggaagttacc agcttggtaa gcatcatatg ggtctagcaa Paaaggacaa tcagattgcc 120 
Htattgatg atagcaaagg taaggtaaaa gcccctaaaa caaacaaaac gatggatcaa 180 
atcaatgctg aagaaggcat ctctgctgaa cagatcgtag tcaaaattac tgaccaaggt 240 
tatattlcct cacacggtga ccattatcat ttttacaatg ggaaagttcc ttatgatgcg 300 
rtltta S aagag'gtt gatgacggat cctaattacc attttaaaca = g 
atcaatgaaa tcttagacgg ttacgttatt aaagtcaatg gcaactatta ^tacctc 4 
aaoccaggta gtaagcgcaa aaacattcga accaaacaac aaattgctga gcaagtagcc 480 
raa^aacta Lgaagctaa agaaaaaggt ttagctcaag tggcccatct cagtaaagaa 
aaaqttgcgg cagtcaatga agcaaaaaga caaggacgct atactacaga cgatggctat 600 
atttttagS cglagatat cattgatgat ttaggagatg cttatttagt acctcatggt 660 
aatcacStc attatattcc taaaaaagat ttgtctccaa gtgagctagc tgctgcacaa 72 
gcctactgga gtcaaaaaca aggtcgaggt gctagaccgt ctgattaccg cccgacacca 780 
gccccaggtc gtaggaaagc cccaattcct gatgtgacgc ctaaccctgg acaaggtcat 840 
cagccagata Lggtggtta tcatccagcg cctcctaggc caaatgatgc gtcacaaaac 
aaacaccLa gagatgagtt taaaggaaaa acctttaagg aacttttaga tcaactacac 960 
""ttgatt tgaaataccg tcatgtggaa gaagatgggt tgatttttga accgactcaa 
^gatcaaat caaacgcttt tgggtatgtg gtgcctcatg gagatcatta teat"^ 
ccLgaagtc agttatcacc acttgaaatg gaattagcag atcgatactt agccggccaa 1140 
actgatgaca acgactcagg ttcagatcac tcaaaaccat cagataaaga *gtgacacat 12 0 
acctttcttg gtcatcgcat caaagcttac ggaaaaggct tagatggtaa accatatgat 1260 
acgaatgatg cttatgtttt tagtaaagaa tccattcatt cagtggataa atcaggagtt 1320 
Sctaaac acggagatca tttccactat ataggatttg gagaacttga acaata tgag 
ttggatgagg tcgctaactg ggtgaaagca aaaggtcaag ctgatgagct tgttgetgct 1440 

tggatcagg aacaaggcaa agaaaaacca ctctttgaca ctaaaaaagt gagtcg aaa 
gtaacaaaag atggtaaagt gggctatatt atgccaaaag atggcaagga ^atttc^t 10 
gctcgttatc aacttgattt gactcagatt gcctttgccg aacaagaact "tgcttaaa 1620 
gataagaagc attaccgtta tgacattgtt gatacaggca ttgagccacg -ttgctgta 1680 
gatgtgtcaa gtctgccgat gcatgctggt aatgctactt acgatactgg aagttcgttt 1740 
attatcccac atattgatca tatccatgtc gttccgtatt catggttgac gcgcaatcag 1800 
fttgcaacaa tcaagtatgt gatgcaacac cccgaagttc gtccggatgt atggtctaag 
ccagggcatg aagagtcagg ttcggtcatt ccaaatgtta cgcctcttga taaacgtgct 1920 
altTaccaL actggcaaat tatccattct gctgaagaag ttcaaaaagc cctagcagaa 1980 
gftcgftttg cagcaccaga cggctatatt ttcgatccac gagatgtttt ggcaaaagaa 2040 



10 



• 



.f^n-faoc atcccaagag cagatggcag ttcattgaga 2100 

== E= 5 S = == 

==z = = = = = ; 



aacccttaa 



<210> 6 
<211> 822 
<212> PRT 

<213> Streptococcus agalactiae 

TlVs Thr Tyr G!y Tyr He «ay Ser Val Ala Ala lie Leu Leu 

c 10 15 



Ala Thr His 



lie Gly Ser Tyr Gin Leu Gly Lys His His Met Gly Leu 



20 



25 



30 



Ala Thr Lys Asp Asn Gin lie Ala Tyr lie Asp Asp Ser Lys Gly Lys 
35 40 45 

Val Lys Ala Pro Lys Thr Asn Lys Thr Met Asp Gin He Ser Ala Glu 
50 55 60 

G lu Gly He Ser Ala Glu Gin lie Val Val Lys lie Thr Asp Gin Gly 

65 70 75 

Tyr Val Thr Ser His Gly Asp His Tyr His Phe Tyr Asn Gly Lys Val 



85 



Pro Tyr Asp Ala lie lie Ser Glu Glu Leu Leu Met Thr Asp Pro Asn 

ioo i° 5 110 

Tyr His Phe Lys Gin Ser Asp Val He Asn Glu lie Leu Asp Gly Tyr 

125 



115 



120 



Val lie Lys Val Asn Gly Asn Tyr Tyr Val Tyr Leu Lys Pro Gly Ser 



130 

Lys 

145 150 



135 



140 



Arg Lys Asn He Arg Thr Lys Gin Gin lie Ala Glu Gin Val Ala 
ic:r> 155 



Lys Gly Thr Lys Glu Ala Lys Glu Lys Gly Leu Ala Gin Val Ala His 
165 170 



11 



Le u Ser L ys 01« 0!u val Ala Ala val Asn Glu W « «- 

180 185 

» riv Tvr He Phe Ser Pro Thr Asp He He 

Arg Tyr Thr Thr Asp Asp Gly Tyr lie r 

9 195 200 205 

x riv asp Ala Tyr Leu Val Pro His Gly Asn His Tyr His 
Asp Asp Leu Gly Asp ax a ±yj- " ^ 

210 215 

Pro Ser Glu Leu Ala Ala Ala Gin 



Tyr He Pro Lys Lys Asp Leu Ser 



225 



230 



235 



240 



c pin Tvs Gin Gly Arg Gly Ala Arg Pro Ser Asp Tyr 
Ala Tyr Trp Ser Gin Lys Gin w.y Axy i ^ 

245 2bU 

,i D rn riv Arcr Arg Lys Ala Pro He Pro Asp Val 
Arg Pro Thr Pro Ala Pro Gly Arg Arg ny ^ 



260 



265 



Thr Pro Asn Pro Gly Gin Gly His Gin Pro Asp Asn Gly Gly Tyr His 



275 



280 



pro Ala Pro Pro Ar g Pro Asn Asp Ala Ser Gin Asn Lys His Gin Arg 



290 



295 



Asp Glu Phe Lys Gly Lys Thr Phe Lys Glu Leu Leu Asp Gin Leu His 
305 310 31 

* t«, lvs Tvr Arg His Val Glu Glu Asp Gly Leu He Phe 
Arg Leu Asp Leu Lys Tyr Arg n 

325 • JJU 



Glu pro Thr Gin Val He Lys Ser Asn Ala Phe Gly Tyr Val Val Pro 

340 345 
His Gly Asp His Tyr His He He Pro Arg Ser Gin Leu Ser Pro Leu 
355 360 

m t«, Ala Asp Arg Tyr Leu Ala Gly Gin Thr Asp Asp Asn 
Glu Met Glu Leu Ala Asp Airy iy ^ 



370 



375 



. o t„ c o-rrt ser Asp Lys Glu Val Thr His 
Ser Gly Ser Asp His Ser Lys Pro Ser Asp uy ^ 

390 395 

• » Tlo Tv* Ala Tvr Gly Lys Gly Leu Asp Gly 
Thr Phe Leu Gly His Arg He Lys Ala Tyr v*xy ^ 



Asp 
385 



405 



410 



Lys Pro Tyr Asp Tnr ser Asp Ala Tyr Val Phe ser Lys Glu Ser He 

.«„ 425 



420 



12 



Ser Gly Val Thr Ala Lys His Gly Asp His Phe 



440 



445 



His Ser Val Asp Lys 
435 

HI. Tyr lie Gly Phe Gly Glu Leu Glu Gin Tyr Glu - MP «X» val 

450 455 



n. v»i T.VS Ala Lys Gly Gin Ala Asp Glu Leu Val Ala Ala 
Ala Asn Trp Val Lys Aia uys vjj.y 48Q 

465 470 4 

L eu Asp Gin Glu Gin Gly Lys Glu Lys Pro Leu Phe Asp Thr Lys Lys 

val ser Arg Lys Val Thr Lys Asp Gly Lys Val Gly Tyr lie Met Pro 

500 505 
Lys Asp Gly Lys Asp Tyr Phe Tyr Ala Arg Tyr Gin Leu Asp Leu Thr 
515 520 

0 1„ He Ala Phe Ala Glu Gin Glu Leu Met Leu Lys Asp Lys Lys His 

c-jc 540 
530 53:5 

.n. la n Tie val Asp Thr Gly He Glu Pro Arg Leu Ala Val 
Tyr Arg Tyr Asp He val Asp im. i 56Q 

545 

Mp val ser Ser Leu Pro Met His Ala Gly Asn Ala Thr Tyr Asp Thr 



565 



570 



Gly ser ser Phe val He Pro His He Asp His He His val val Pro 

580 585 
^ 3e r Trp Leu Thr Arg Asn Gin He Ala Thr He Lys Tyr Val Met 
595 600 



Gin His Pro Glu 
610 



Val Arg Pro Asp Val Trp Ser Lys Pro Gly His Glu 



615 



620 



slu ser Gly ser val lie Pro Asn val Thr Pro Leu Asp Lys Arg Ala 



625 



630 



635 



^ -m- -n* His Ser Ala Glu Glu Val Gin Lys 
Gly Met Pro Asn Trp Gin He He His ser Axa ^ 

645 650 



Ala Leu Ala Glu Gly Arg Phe Ala Ala Pro Asp Gly Tyr lie Phe Asp 

660 665 
Pro Arg Asp Val Leu Ala Lys Glu Thr Phe Val Trp Lys Asp Gly Ser 



675 



680 
13 



Phe Ser lie Pro Arg Ala Asp Gly Ser Ser Leu Arg Thr lie Asn Lys 
690 "5 700 

Ser Asp Leu Ser Gin Ala Glu Trp Gin Gin Ala Gin Glu Leu Leu Ala 

•71 n 715 
705 710 

Lys Lys Asn Ala Gly Asp Ala Thr Asp Thr Asp Lys Pro Glu Glu Lys 
725 730 735 

Gin Gin Ala Asp Lys Ser Asn Glu Asn Gin Gin Pro Ser Glu Ala Ser 
740 745 750 

Lys Glu Glu Lys Glu Ser Asp Asp Phe lie Asp Ser Leu Pro Asp Tyr 
755 760 765 

Gly Leu Asp Arg Ala Thr Leu Glu Asp His lie Asn Gin Leu Ala Gin 

775 780 

i lie Asp Pro Lys Tyr Leu lie Phe Gin Pro Glu Gly Val 

nqc 800 

790 79b 
Gin Phe Tyr Asn Lys Asn Gly Glu Leu Val Thr Tyr Asp He Lys Thr 

83-5 



770 



785 



805 

Leu Gin Gin He Asn Pro 
820 



810 



<210> 7 
<211> 816 
<212> PRT 

<213> Streptococcus pneumoniae 



M-t Lys lie Asn Lys Lys Tyr Leu Val Gly Ser Ala Ala Ala Leu He 
1 5 10 15 

Leu Ser Val Cys Ser Tyr Glu Leu Gly Leu Tyr Gin Ala Arg Thr Val 
20 25 30 

Lys Glu Asn Asn Arg Val Ser Tyr lie Asp Gly Lys Gin Ala Thr Gin 

35 4° 45 

Lys Thr Glu Asn Leu Thr Pro Asp Glu Val Ser Lys Arg Glu Gly He 



50 



55 



Asn Ala Glu Gin He Val He Lys He Thr Asp Gin Gly Tyr Val Thr 



14 



65 



70 75 80 



Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys Val Pro Tyr Asp 
85 90 95 



Ala He He Ser Glu Glu Leu Leu Met Lys Asp Pro Asn Tyr Lys Leu 
100 105 110 

Lys Asp Glu Asp lie Val Asn Glu Val Lys Gly Gly Tyr Val lie Lys 
115 120 125 

Val Asp Gly Lys Tyr Tyr Val Tyr Leu Lys Asp Ala Ala His Ala Asp 
130 135 "0 

Asn Val Arg Thr Lys Glu Glu lie Asn Arg Gin Lys Gin Glu His Ser 
145 150 155 . 160 

Gin His Arg Glu Gly Gly Thr Pro Arg Asn Asp Gly Ala Val Ala Leu 
165 170 115 

Ala Arg Ser Gin Gly Arg Tyr Thr Thr Asp Asp Gly Tyr lie Phe Asn 
180 185 19° 

Ala Ser Asp lie lie Glu Asp Thr Gly Asp Ala Tyr He Val Pro His 



195 



200 205 



Gly Asp His Tyr His Tyr He Pro Lys Asn Glu Leu Ser Ala Ser Glu 
210 215 220 

Leu Ala Ala Ala Glu Ala Phe Leu Ser Gly Arg Gly Asn Leu Ser Asn 
225 230 235 240 

Ser Arg Thr Tyr Arg Arg Gin Asn Ser Asp Asn Thr Ser Arg Thr Asn 
245 250 255 

Trp Val Pro Ser Val Ser Asn Pro Gly Thr Thr Asn Thr Asn Thr Ser 



260 



265 270 



Asn Asn Ser Asn Thr Asn Ser Gin Ala Ser Gin Ser Asn Asp He Asp 



275 



280 



285 



Ser Leu Leu Lys Gin Leu Tyr Lys Leu Pro Leu Ser Gin Arg His Val 
290 295 300 

Glu Ser Asp Gly Leu Val Phe Asp Pro Ala Gin He Thr Ser Arg Thr 
305 310 315 320 

Ala Arg Gly Val Ala Val Pro His Gly Asp His Tyr His Phe He Pro 

15 



325 



330 



335 



Tyr ser Gin Met Ser Glu Leu Glu Glu Arg lie Ala Arg lie lie Pro 



340 



345 



Leu Arg Tyr Arg Ser 
355 



Asn His Trp Val Pro Asp Ser Arg Pro Glu Gin 



360 



365 



Pro Ser Pro Gin Pro Thr Pro Glu Pro Ser Pro Gly Pro Gin Pro Ala 



370 



Pro Asn Leu Lys 



375 



380 



lie Asp Ser Asn Ser Ser Leu Val Ser Gin Leu Val 



385 



Arg Lys 



390 



395 



400 



Val Gly Glu Gly Tyr Val Phe Glu Glu Lys Gly He Ser Arg 



405 



410 



415 



Tyr Val Phe Ala Lys Asp Leu Pro Ser Glu Thr Val Lys Asn Leu Glu 

430 



420 



425 



Ser Lys Leu Ser 
435 



Lys Gin Glu Ser Val Ser His Thr Leu Thr Ala Lys 



440 



445 



Lys Glu Asn Val Ala Pro Arg Asp Gin Glu Phe Tyr Asp Lys Ala Tyr 

455 460 



450 

Asn Leu Leu 
465 

Asn Ser Asp 



Thr Glu Ala His Lys Ala Leu Phe Glu Asn Lys Gly Arg 



470 



475 



480 



Phe Gin Ala Leu Asp Lys Leu Leu Glu Arg Leu Asn Asp 



485 



490 



495 



Glu Ser Thr Asn Lys Glu Lys Leu Val Asp Asp Leu Leu Ala Phe Leu 



500 



505 



510 



Ala Pro lie Thr His Pro Glu Arg Leu Gly Lys Pro Asn Ser Gin lie 



515 



520 



525 



Glu Tyr Thr Glu Asp Glu Val Arg 



Val Arg He Ala Gin Leu Ala Asp Lys Tyr 



53 0 

Thr Thr Ser 
545 



535 



540 



Asp Gly Tyr He Phe Asp Glu His Asp He He Ser Asp 



550 



555 



560 



Glu Gly Asp Ala Tyr Val Thr Pro His Met Gly His Ser His Trp He 
565 570 5 75 

Gly Lys Asp Ser Leu Ser Asp Lys Glu Lys Val Ala Ala Gin Ala Tyr 
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«- R c 590 
580 585 



Th r Lys Glu Lys Gly He Leu Pro Pro ser Pro Asp Ala Asp Val Lys 

595 600 

n1 _ ala Tie Tyr Asn Arg Val Lys 
Ala Asn Pro Thr Gly Asp Ser Ala Ala Ala Ty 

610 615 620 

G ly Glu Lys Arg He Pro Leu Val Arg Leu Pro Tyr Met Val Glu His 
625 630 " 5 

Thr val Glu val Lys Asn Gly Asn Leu He He Pro His Lys Asp His 
645 650 

Tyr His Asn lie Lys Phe Ala Trp Phe Asp Asp His Thr Tyr Lys Ala 

660 665 

Pro Asn Sly Tyr Thr Leu Glu Asp Leu Phe Ala Thr lie Lys Tyr Tyr 

val Glu His Pro Asp Glu Arg Pro His Ser Asn Asp Gly Trp Gly Asn 

690 695 7 

M a ser Glu His val Leu Gly Lys Lys Asp His Ser Glu Asp Pro Asn 

710 71 
705 /xu 

Lys Asn Phe Lys Ala Asp Glu Glu Pro Val Glu Glu Thr Pro Ala Glu 

725 730 . 

Pro Glu val Pro Gin val Glu Thr Glu Lys Val Giu Ala Gin Leu Lys 

740 743 

G1 u Ala Glu val Leu Leu Ala Lys val Thr Asp Ser ser Leu Lys Ala 

755 760 7 " 

Mn Ala Thr Glu Thr Leu Ala Gly Leu Arg Asn Asn Leu * Leu Gin 

775 7HU 
770 " 3 

» a DT , q«. r lie Met Ala Glu Ala Glu Lys Leu Leu Ala 
He Met Asp Asn Asn Ser lie Met: ax a ^ 

785 790 " 

Leu Leu Lys Gly Ser Asn Pro Ser Ser Val Ser Lys Glu Lys lie Asn 



805 810 
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